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OIL  AND  GAS  DEVELOPMENTS 
IN  PENNSYLVANIA  IN  1982 

Compiled  by 
John  A.  Harper 

ABSTRACT 

Pennsylvania’s  oil  production  totaled  4,282,354  barrels  in  1982,  a 
15  percent  increase  over  1981  production.  Oil  reserves  decreased  2 
percent  from  50,946,000  barrels  in  1981  to  49,764,000  barrels  in  1982. 
Leading  counties  for  production  of  oil  were  Warren,  Venango,  and 
McKean.  In  1982  secondary  recovery  of  oil  in  the  Bradford  field  ac- 
counted for  only  22  percent  of  the  state  total.  New  waterflood  pro- 
jects were  begun  in  Forest,  Venango,  and  Washington  Counties,  and 
old  projects,  both  waterflood  and  microemulsion-polymer  varieties, 
continued  in  Elk,  Forest,  McKean,  Venango,  and  Warren  Counties. 
Both  of  the  state’s  microemulsion-polymer  projects  are  located  in 
the  Bradford  field,  McKean  County. 

Gas  production  decreased  1 percent  from  122,454  million  cubic 
feet  in  1981  to  121,111  million  cubic  feet  in  1982.  Gas  reserves  in- 
creased 6 percent  from  1,884,650  million  cubic  feet  in  1981  to 
1,997,029  million  cubic  feet  in  1982.  Stored  recoverable  gas  also  in- 
creased 6 percent,  to  631,482  million  cubic  feet. 

The  price  for  all  crude  oil  and  oil  products  declined  in  1982  nation- 
wide. The  price  of  Penn  Grade  Crude  oil  was  $35.00  per  barrel  on 
January  1,  but  dropped  to  $30.00  per  barrel  on  March  16.  Gas  prices 
were  subject  to  Natural  Gas  Policy  Act  price  ceilings.  The  well-head 
price  of  one  thousand  cubic  feet  of  natural  gas  ranged  from  a low 
of  $0.25  under  old  contracts  to  $3.51  for  stripper  gas.  The  average 
price  for  gas  was  about  $2.80. 

The  total  number  of  wells  reported  drilled  in  1982  was  4,224,  a 19 
percent  increase  over  1981.  Total  footage  drilled  was  9,503,096  feet, 
a 6 percent  increase.  The  total  number  of  oil  wells  reported  was  2,175, 
an  increase  of  33  percent  over  the  1981  figure  of  1 ,641 . The  most  ac- 
tive counties  for  oil  well  drilling  were  Venango,  Forest,  Warren,  and 
McKean,  accounting  for  97  percent  of  all  oil  wells  drilled  in  the  state. 
A total  of  1,734  gas  wells  was  reported  in  1982,  representing  a 3 per- 
cent increase  over  1981.  The  most  active  counties  for  gas  well  drill- 
ing were  Indiana,  Erie,  Crawford,  Clearfield,  Jefferson,  and 
Westmoreland,  accounting  for  81  percent  of  all  gas  wells  drilled  in 
the  state.  There  were  24  combination  oil  and  gas  wells  reported  in 
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1982,  an  increase  of  50  percent  over  1981.  No  single  county 
dominated  drilling  of  combination  oil  and  gas  wells. 

Exploratory  drilling  in  1982  decreased  by  47  percent,  from  405  wells 
reported  in  1981  to  214  wells  reported  in  1982.  Development  drilling 
increased  27  percent  in  1982,  to  3,828  wells.  The  success  rate  for  ex- 
ploratory drilling  was  84  percent;  it  was  97  percent  for  development 
drilling. 

Seismic  exploration  declined  by  38  percent,  from  54.75  crew- 
months  in  1981  to  34  crew-months  in  1982.  Seismic  crews  operated 
in  24  counties  in  Pennsylvania  during  the  year,  at  a total  expenditure 
of  $8,500,000. 

Present  activity  within  the  Oil  and  Gas  Geology  Division  of  the 
Bureau  of  Topographic  and  Geologic  Survey  includes  a combined 
revision  of  the  oil  and  gas  well  record  files  and  the  oil  and  gas  base 
map  series.  The  files  and  maps  are  both  being  revised  so  that  the 
numbering  is  based  on  the  well  permit  numbers,  and  the  base  maps 
are  also  being  revised  to  7V2-minute  scale  from  the  present  15-minute 
scale. 


INTRODUCTION 

This  report  is  based  for  the  most  part  on  drillers’  well  records  and  loca- 
tion plats  filed  with  the  Bureau  of  Oil  and  Gas  Management,  Pennsylvania 
Department  of  Environmental  Resources.  The  statistics  of  oil  and  gas  drill- 
ing are  compiled  only  from  the  records  received  during  the  calendar  year. 
This  includes  records  of  wells  drilled  prior  to,  but  reported  in,  1982;  it  does 
not  include  1982  wells  for  which  records  were  submitted  to  the  Com- 
monwealth after  December  31,  1982.  Crude-oil  production  and  reserve  figures 
are  published  through  the  courtesy  of  the  Penn  Grade  Crude  Association 
of  Bradford,  Pennsylvania.  Ms.  Mary  Ann  Gross,  Equitable  Gas  Company, 
supplied  data  on  natural-gas  production  and  reserves. 

ACKNOWLEDGEMENTS 

We  are  grateful  to  the  following  industry  and  government  organizations 
without  whose  help  this  report  would  have  been  impossible:  American  Gas 
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tion; Bureau  of  Oil  and  Gas  Management,  Pennsylvania  Department  of 
Environmental  Resources;  Bureau  of  Statistics,  Pennsylvania  Department 
of  Commerce;  Division  of  Minerals,  Bureau  of  Forestry,  Pennsylvania 
Department  of  Environmental  Resources;  Penn  Grade  Crude  Association; 
and  U.S.  Department  of  Energy. 

We  extend  special  thanks  to  all  of  the  operators,  companies,  and  person- 
nel of  Pennsylvania’s  oil  and  gas  industry  who  released  natural-gas  produc- 
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tion  statistics  and  mechanical  logs,  and  who  provided  data  on  producing  for- 
mations, intervals,  drilling  costs,  and  oil  and  gas  prices. 

Cheryl  L.  Cozart  of  the  Oil  and  Gas  Geology  Division,  Bureau  of 
Topographic  and  Geologic  Survey,  assisted  in  the  compilation  of  this  report. 

PRODUCTION  AND  RESERVES 

CRUDE-OIL  PRODUCTION 

Pennsylvania’s  crude-oil  industry  produced  4,282,354  bbl  (barrels)  of  Penn 
Grade  crude  oil  in  1982,  reflecting  an  increase  of  15  percent  over  the  1981 
production  total  of  3,729,214  bbl.  Most  of  this  production  was  from  Upper 
Devonian  and  Lower  Silurian  reservoirs,  but  there  was  some  subsidiary  pro- 
duction from  Pennsylvanian  and  Mississippian  reservoirs.  Lower  Silurian 
Medina  Group  sandstones  in  Erie  and  Crawford  Counties  produced  71,380 
bbl  of  crude  oil,  an  increase  of  1 1 percent  over  the  previous  year.  See  Figure  1 
for  a summary  of  these  statistics. 


Figure  1.  Crude-oil  production  in  Pennsylvania,  1982. 

Cumulative 

Penn  Grade  Oil  1982 1981 % Change to  12/31/82 

(1,000  barrels) 

Shallow  oil1  4,211  3,665  + 15  1,307,620 

Deep  oil2  71  64  + 11  1,0863 

TOTAL  OIL  4,282  3,729  + 15  1,308,706 

^ S ha  1 1 ow  oil:  from  Late  Devonian  or  younger  rocks,  generally  less  than 

2,000  feet  deep. 

2 

Deep  oil:  from  Lower  Silurian  Medina  Group. 

3 

Includes  production  of  oil  previously  classified  as  "Corning  Grade." 


Figure  2 illustrates  the  amount  of  oil  production  and  the  total  number  of 
producing  oil  wells  in  Pennsylvania  in  1982,  by  county.  Production  statistics 
for  oil  in  Pennsylvania’s  counties  are  based  on  commerce  figures,  the  amount 
that  is  shipped  or  sold,  rather  than  on  the  actual  amount  produced  from 
each  well.  The  leading  counties  for  oil  production  during  the  year  were  War- 
ren, McKean,  and  Venango,  in  that  order,  continuing  a trend  that  has  been 
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established  for  a number  of  years.  These  three  counties  were  responsible  for 
78  percent  of  the  total  oil  produced  in  Pennsylvania. 


Figure  2.  Oil  wells  and  crude  oil  produced  in  Pennsylvania  in  1981  and  1 982, 
by  counties. 


Crude 

oi  1 

Number 

of 

production 

( barrels ) 

producing 

oil  wells 

County 

1982 

1981 

12/31/82 

12/31/81 

Allegheny. ....... 

65,606 

65,333 

347 

328 

Armstrong 

10,293 

10,350 

96 

91 

Beaver 

6,335 

4,617 

77 

68 

Butler 

56,701 

66,683 

1,113 

1,070 

C lari  on 

24,540 

27,503 

190 

344** 

C learf ield 

418 

229 

4 

4 

Crawford.. 

51,931 

60,847 

116 

136** 

Elk 

385,858 

241,632 

170 

155 

Erie 

3,430 

3,478 

64 

54 

F ayette 

680 

0 

2 

1 

F orest 

165,409 

153,244 

983 

1,012 

Greene 

23,575 

24,558 

244 

322 

Indiana 

2,850 

3,074 

80 

51 

Jefferson 

4,791 

5,305 

14 

24 

Lawrence 

0 

103 

2 

3 

McKean 

920,548 

971,519 

9,791 

10,352 

Mercer 

7,733 

8,471 

74 

96 

Potter 

16,792 

15,138 

86 

81 

Venango 

821,954 

827,891 

4,412 

5,664 

Warren 

1,050,325 

1,012,905 

4,966 

4,776 

Washington 

94,055 

97,930 

585 

588 

Westmorel and 

4,111 

5,166 

22 

19 

TOTAL 

3,717,935 

3,605,976 

23,438 

25,239 

*Compi led  by  the 

Pennsylvania  Department  of  Commerce 

, Bureau  of 

Statistics. 
**Corrected  figure. 


DEVELOPED  CRUDE-OIL  RESERVES 

Developed  crude-oil  reserves  in  Pennsylvania  at  the  end  of  1982  totaled 

49.764.000  bbl,  a decrease  of  2 percent  over  the  previous  year’s  total  of 

50.946.000  bbl.  McKean,  Venango,  and  Warren  Counties  once  again  were 
ranked  as  the  top  three  counties  for  oil  reserves  in  the  Commonwealth.  New 
reserves  were  added  only  in  Elk,  Erie,  and  Crawford  Counties.  Elk  County 
reserves  increased  mainly  because  of  significant  production  enhancement  in 
the  Kane  sand  of  the  Bradford  Group.  Erie  and  Crawford  Counties  had 
reserve  increases  because  of  increased  exploratory  and  development  drilling 
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in  the  Lower  Silurian  Medina  Group,  which  has  considerably  expanded  the 
known  reservoirs  in  those  counties.  Figure  3 shows  crude-oil-reserve  statistics 
by  shallow  and  deep  reservoirs. 


Figure  3. 

Crude-oil  reserves 

in  Pennsylvania, 

1982. 

1982 

1981 

% Change 

Reserves 

(1,000  barrels) 

Shallow  oil'*' 

49,399 

50,610 

- 2 

2 

Deep  oil 

365 

336 

+ 9 

Total  oil 

49,764 

50,946 

- 2 

Shallow  oil:  from  Late  Devonian  or  younger  rocks,  generally  less  than 

2,000  feet  deep. 

2 

Deep  oil:  from  Lower  Silurian  Medina  Group. 


SECONDARY  AND  TERTIARY 
CRUDE-OIL  RECOVERY  PROJECTS 

A total  of  182  service  wells,  including  waterflood  wells,  gas-injection  wells, 
tertiary-recovery  project  wells,  and  stratigraphic-core  test  wells,  was  reported 
in  1982.  Forest  County  had  107  service  wells,  and  Venango  and  Elk  Coun- 
ties had  32  and  29  service  wells,  respectively.  Other  service  wells  were  reported 
in  Crawford,  McKean,  Potter,  and  Washington  Counties.  These  182  service 
wells  represent  a 39  percent  increase  in  oil-related  services  over  1981. 

In  a historical  sense,  the  Bradford  field  in  McKean  County  is  the  first  field 
in  which  large-scale  waterflooding  technology  was  attempted.  Flooding  began 
in  the  field,  probably  by  accident,  sometime  in  the  late  1800’s,  and  inten- 
tional flooding  began  soon  after.  It  was  not  until  the  early  1900’s,  however, 
that  noticeable  production  enhancement  became  apparent.  Since  that  time, 
most  of  the  Bradford  field  has  been  under  waterflood.  Figure  4 shows  the 
changes  in  oil  production  in  Pennsylvania  since  Drake’s  well  was  drilled  in 
1859,  and  the  changes  in  oil  production  in  the  Bradford  field.  It  should  be 
noted  that  in  1982  the  Bradford  field  produced  approximately  22  percent 
of  the  total  state  production. 

There  were  34  new  waterflood  projects  reported  in  1982,  and  several  other 
new  projects  were  reported  to  be  under  consideration.  West  Hickory  field 
in  Forest  County  received  20  new  waterflood  projects  in  1982  in  an  effort 
to  enhance  the  production  from  shallow  sandstone  reservoirs  of  the  Venango 
Group.  Other  new  projects  were  reported  in  the  Fagundus  and  Stewart  Run 
fields  (Forest  County),  the  Walnut  Bend,  Muskrat  Run,  Speechley,  and 
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Figure  4.  Annual  production  of  crude  oil  in  Pennsylvania,  1859-1982. 


Pithole-Cashup  fields  (Venango  County),  and  the  Washington-Taylorstown 
field  (Washington  County).  All  of  these  projects  involve  the  Venango  Group 
sands.  The  Washington  County  project,  on  the  Hodgens  Lease,  is  a Pennz- 
oil  Company  waterflood  that  began  in  early  1982  and  has  been  showing  some 
encouraging  results.  This  is  the  first  reported  waterflood  project  in  the  Gordon 
sand  in  the  Washington-Taylorstown  field.  Pennzoil  Company  expanded  its 
Highland  Warrant  project  in  the  Kane  sand  (Bradford  Group)  of  Elk  Coun- 
ty by  an  additional  400  acres.  The  new  injection  wells  are  expected  to  be  put 
into  operation  in  early  1983. 

Pennzoil  Company  operates  two  tertiary-recovery  projects,  both  of  the 
microemulsion-polymer  type,  in  the  Bradford  field.  In  1982,  Special  Project 
7 continued  operation  in  the  water-injection  phase,  and  Special  Project  8 
was  in  the  microemulsion-injection  stage  of  Phase  II  at  the  end  of  the  year. 
Both  projects  are  reported  to  be  operating  satisfactorily.  The  Penn  Grade 
Micellar  Displacement  Project,  begun  in  1975  as  a joint  effort  of  Pennzoil, 
Quaker  State  Refining  Corporation,  Witco  Chemical  Corporation,  and  the 
U.S.  Department  of  Energy,  was  completed  in  December  1980.  The  final 
report  on  the  project  was  published  in  August  1982  as  U.S.  Department  of 
Energy  report  DOE/ET/08002-26  (contact  USDOE/METC,  Morgantown, 
West  Virginia  26505,  for  information). 
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NATURAL-GAS  PRODUCTION 

Pennsylvania’s  natural-gas  production  declined  in  1982  by  1 percent,  down 
to  121,1 1 1 Mmcf  (million  cubic  feet)  from  the  1981  total  of  122,454  Mmcf. 
The  decrease  in  production  is  not  surprising  considering  the  general  economic 
conditions,  both  statewide  and  nationwide,  during  much  of  the  year.  In  view 
of  the  economy  in  1982,  it  is  surprising  that  the  decrease  was  so  small.  Ap- 
parently most  of  the  production  occurred  in  the  first  half  of  the  year  before 
the  downturn  became  established.  The  number  of  producing  gas  wells  in- 
creased 7 percent  to  an  estimated  23,000.  Figure  5 shows  1982  gas  produc- 
tion statistics  for  Pennsylvania.  Included  is  a general  breakdown  of  gas  pro- 
duction by  shallow  and  deep  reservoirs. 


Figure  5.  Natural-gas  production  in  Pennsylvania,  1982. 


1982 

1981  % 

Cumulative 

Change  to  12/31/82 

(mill  ions 

of  cubic  feet) 

Shal low  gas^ 

95,332 

101,173 

- 6 

Deep  gas^ 

25,779 

21,281 

+ 21 

TOTAL  GAS 

121,111 

122,454 

- 1 9,640,933 

Shallow  gas:  from  Late  Devonian  or  younger  rocks;  generally  less  than 

4,000  feet  deep. 


2 

Deep  gas:  from  Middle  Devonian  or  older  rocks;  generally  more  than  4,000 

feet  deep. 


NATURAL-GAS  RESERVES 

Proven  recoverable  reserves  of  natural  gas  in  Pennsylvania  increased  6 per- 
cent to  1,997,029  Mmcf  in  1982.  Stored  recoverable  gas  increased  6 percent 
as  well,  to  631,482  Mmcf.  Figure  6 shows  natural-gas  reserve  figures  for  Penn- 


Figure  6.  Natural-gas  reserves  in  Pennsylvania,  1982. 


1982 

1981  % Change 

(millions  of  cubic  feet) 

Total  gas 

1,997,029 

1,884,650  + 6 

Stored  recoverable  gas 

631,483 

596,518  + 6 
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Figure  7.  Production,  consumption,  and  reserves  of  natural  gas  in  Pennsylvania. 


PRODUCTION  AND  RESERVES 
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sylvania  in  1982,  and  Figure  7 graphically  illustrates  the  differences  among 
production,  consumption,  and  reserves  of  natural  gas  for  the  last  36  years. 

NATURAL-GAS  STORAGE  AREAS 

Since  the  early  1920’s,  Pennsylvania  has  consumed  more  natural  gas  than 
it  has  been  able  to  produce.  This  has  led  to  the  necessity  of  storing  natural 
gas  in  large  quantities  in  the  summer  months  to  at  least  partially  ensure  an 
adequate  supply  during  the  winter.  Storage  reservoirs  are  typically  old 
depleted  gas-producing  reservoirs,  or  bodies  of  rock  whose  geological  and 
engineering  characteristics  would  have  made  them  ideal  reservoirs  had  natural 
gas  been  emplaced  in  them.  In  Pennsylvania  all  of  the  major  gas-producing 
horizons  have  been  used  at  one  time  or  another  as  storage  reservoirs,  but 
the  most  common  reservoirs  are  Upper  Devonian  Bradford  and  Venango 
Group  sandstones  and  fractured  reservoirs  in  the  Oriskany  Sandstone.  Figure 
8 shows  the  locations  and  lists  the  names  of  all  active  gas-storage  areas  in 
Pennsylvania  in  1982.  No  changes  in  storage-area  status  were  reported  dur- 
ing the  year.  Recoverable  gas  in  storage  totaled  631,482  Mmcf  in  1982  as 
compared  with  596,615  Mmcf  in  1981. 

OIL  AND  GAS  PRICES 

The  price  for  crude  oil  continued  to  decline  throughout  1982  following 
the  trend  set  in  mid- 1981  after  decontrol  of  oil  allowed  the  market  to  reach 
its  own  level.  Penn  Grade  crude  oil  sold  for  $35.00  per  barrel  on  January 
1,  1982  and  dropped  steadily  during  the  first  three  months  of  the  year.  On 
March  16,  the  price  was  at  a low  of  $30.00  per  bbl.  The  price  rose  slightly 
in  October,  but  once  again  fell  to  $30.00  by  the  end  of  the  year.  Many  analysts 
are  predicting  that  crude-oil  prices  may  fall  into  the  $25-30  range  in  1983. 
Changes  in  crude-oil  pricing  in  1982  are  shown  in  Figure  9. 

Natural-gas  prices  are  subject  to  controls  under  the  Natural  Gas  Policy 
Act  (NGPA)  of  1978.  The  object  of  NGPA  was  to  gradually  raise  natural- 
gas  prices  over  a period  of  5 or  6 years  in  order  to  provide  operators  with 
more  realistic  product  prices  and,  at  the  same  time,  cushion  the  consumer 
against  the  shock  of  inevitable  utility  price  hikes.  The  lowest  prices  paid  by 
utilities  in  Pennsylvania  were  for  old  gas,  subject  to  old  contracts,  produced 
from  pre-NGPA  wells.  Prices  as  low  as  $0.25  per  Mcf  (thousand  cubic  feet) 
are  common  in  some  of  the  older  producing  areas  of  the  Commonwealth 
such  as  Allegheny,  Washington,  and  Greene  Counties.  The  highest  price 
allowed  by  NGPA  was  $5.42  per  Mcf  for  Section  107  gas  (High-Cost  Gas, 
in  this  case  the  price  paid  for  gas  from  the  tight  Medina  Group),  but  the 
highest  price  paid  was  probably  $3.51  for  stripper  gas  (Section  108).  Figure 
10  shows  NGPA  price  ceilings  for  natural  gas  during  1982. 
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Figure  8.  Active  natural-gas  storage  areas  of  Pennsylvania. 


NAMES  OF  ACTIVE  GAS-STORAGE  AREAS  IN  PENNSYLVANIA 


ALLEGHENY  COUNTY 

1 . Bunola 

2.  Gamble-Hayden 

3.  Tepe 

4.  Murrysville  (Dice) 

5.  Smith-Parke 
ARMSTRONG  COUNTY 

6.  Fair  and  Helm 

7.  South  Bend 
BEAVER  COUNTY 

8.  Black  Hawk 


BEDFORD  COUNTY 

9.  Artemas  A 

1 0.  Artemas  B 

BUTLER  COUNTY 
1 1 - Vardy 

12.  Portman 

13.  Hughes 
CAMBRIA  COUNTY 

14.  Rager  Mountain 
CLARION  COUNTY 

15.  Truittsburg 


CLEARFIELD  COUNTY 

16. 

Gourley-Miller 

CLINTON  COUNTY 

1 7. 

Leidy 

18. 

Tamarack 

ELK  COUNTY 

19. 

St.  Marys 

20. 

Boone  Mountain 

21 . 

Owls  Nest 

22. 

Belmouth 

PRODUCTION  AND  RESERVES 
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NAMES  OF  ACTIVE  GAS-STORAGE  AREAS  IN  PENNSYLVANIA  (Continued) 


23. 

ERIE  COUNTY 
Summit 

37 

24. 

Corry 

38 

FOREST  COUNTY 

39 

40 

25. 

Queen 

26. 

Duhring 

41 

GREENE  COUNTY 

42 

27. 

Majorsville-Heard 

43 

28. 

Swarts  West 

44 

29. 

Swarts 

45 

30. 

Hunters  Cave 

31. 

Holbrook 

46 

32. 

Pratt 

INDIANA  COUNTY 

47. 

48. 

33. 

Alabran 

49. 

34. 

Kinter 

50. 

35. 

Clark 

51 . 

36. 

Schmidt 

52. 

JEFFERSON  COUNTY 

Sprankle 

53 

Galbraith 

54 

Markle 

55 

Munderf 

56 

McKEAN  COUNTY 

Meade  Run 

Keelor 

57 

Swede  Hill 

58. 

Wellendorf 

East  Branch  "B" 

MERCER  COUNTY 

59 

Henderson 

60 

POTTER  COUNTY 

61 

Sharon 

Hebron 

Ellisburg 

62 

Harrison 

63. 

Wharton 

64 

Greenlick 

65. 

TIOGA  COUNTY 

Sabinsville 

Palmer 

Tioga 

Meeker 

WARREN  COUNTY 
Deerlick 

East  Branch  "A" 

WASHINGTON  COUNTY 

Donegal 

Colvin 

Finleyville 

WESTMORELAND  COUNTY 

Seanor 

Oakford 

Webster 

Patton 


Figure  9.  Crude-oil  prices  in  Pennsylvania,  1982. 


Month 

Price  per 
barrel 

January  1,  1982 

$35.00 

February  1,  1982 

$33.00 

March  1,  1982 

$32.00 

March  16,  1982 

$30.00 

October  1,  1982 

$31.00 

December  3,  1982 

$30.00 

DRILLING  AND  COMPLETION  COSTS 

The  costs  of  drilling  and  completing  a well,  given  below  in  dollars  per  foot, 
vary  with  the  company,  drilling  depth,  method  of  completion,  and  geographic 
area.  Costs  generally  increase  yearly  due  to  inflation  (some  costs  actually 
decreased  in  1982  because  of  the  general  slowdown  in  the  industry),  but  they 
may  also  increase  as  total  depth  increases,  especially  for  wells  that  penetrate 


12 


OIL  AND  GAS  DEVELOPMENTS  IN  1982 


CN 

00 

O) 


U 

< 

> 

u 

"o 

CL 

(/) 

CD 

(3 

Id 

i_ 

D 

4-> 

CD 


CD 

“O 

CD 


CD 

“O 

c 

u 

c n 
CD 
C 

‘a5 

CJ 

CD 

o 


(f) 

CD 

CD 

t 

CD 

=3 

4—* 

CD 


D 

O) 

LL 


CL)  C\J 
C CO 
^ cr, 

4—  '"O  i — I 


E cm 

3 >->co 

e ^3  CT, 


Q.  CO 

(D  dJ  Ol 
TO  CO 


r-  CJ,  CO 
i.  3 a, 
a;  c 


o 


CM 

to 


CO 

cr, 

LO 

CM 

to 


CO 

CO 

lo 

CM 

to 


LO 


CM 

tO 


CM 

CO 

CO 


CM 

tO 


O 

LD 

CO 

CM 

tO 


CM 

^r 

LO 


CM 

tO 


^r 

co 

co 

CM 

tO 


CO 

CM 

cO 

CM 

tO 


CO 

o 

CO 

CM 

tO 


O 

cr, 

lo 

CM 

tO 


CM 

I — 

un 

CM 

tO 


cu 

O)  3 
s_ 

o c 
-C  o 

</>  »r- 


•*  TO 

3 o 
cu  s- 
z:  cl. 


CO 

o 


O CO 

CM  O 

lo 

LO  CO 

tO  tO 


CO  r-H 

cr.  oo 

co 

lo  co 

to  to 


CM  LD 

C—  LO 

CO  <3" 

LO  CO 

to  to 


CO  CT1 

<cr  cm 

co  <3- 

LO  CO 

to  to 


^r  co 

CM  o 

CO  «3- 

LO  CO 

to  to 


o 

o 

co 


r-^ 

co 


lo  co 

to  to 


^ LO 

CO  LO 

CM  CO 

LO  CO 

to  tO 


CO  LO 

LO  CO 

CM  CO 

LO  CO 

to  to 


cm  ^r 

LO  * — I 

CM  CO 

LO  CO 

to  to 


LO  i — I 

r-H  CO 

CM  CM 


O 

CO 


cr, 

'3- 

CM 


LO  co 

to  to 


*^r  < — i 

i-H  CM 


LO  CO 

to  to 


E 

O (/> 
s-  c 
4—  O 


CO 

O 


1982  DRILLING  AND  COMPLETIONS 


13 


deeper,  untested  or  undrilled  formations.  Dry  holes  are  generally  less  expen- 
sive than  producing  wells  because  not  as  much  is  done  to  the  hole  outside 
of  drilling  and,  perhaps,  logging.  Extremely  deep  wells  may  be  extraordinarily 
expensive,  not  just  because  of  increased  rig  time  and  increased  casing,  cement- 
ing, and  other  needs,  but  because  provisions  must  be  made  for  potential  un- 
foreseen problems.  Wells  drilled  in  untested  formations  and/or  unexplored 
areas  may  require  special  testing  and  completion  techniques  as  well.  In  Penn- 
sylvania an  average  well  would  be  drilled  about  2,250  feet  deep  (the  average 
total  depth  for  all  wells  reported  in  1982),  probably  to  the  Upper  Devonian 
Venango  or  Bradford  Group.  As  such,  a deep  well  (Lower  Devonian  Oriskany 
or  Lower  Silurian  Medina  Group)  is  generally  greater  than  5,000  feet  deep, 
and  anything  deeper  than  10,000  feet  is  considered  ultra  deep. 

Because  drilling  conditions  and  company  policies  vary  widely,  even  within 
a small  geographic  area,  the  drilling  costs  listed  below  are  only  estimates  and 
should  not  be  used  as  anything  more  than  “ballpark”  figures  for  the  industry 
in  1982. 

1.  Erie  County,  shallow  gas  well  in  Ohio  Shale,  about  900  feet  deep. 
Completion,  about  $15  per  foot. 

2.  Venango  County,  shallow  oil  well  in  the  Venango  Group  sands,  about 
800  feet  deep.  Dry  hole,*  about  $18  per  foot.  Completion,  about  $37 
per  foot. 

3.  McKean  County,  shallow  oil  well  in  the  Bradford  Group  sands,  about 
2,500  feet  deep.  Dry  hole,*  about  $15  per  foot.  Completion,  about 
$25  per  foot. 

4.  Indiana  County,  shallow  gas  well  in  the  Bradford  Group  sands,  about 
3,600  feet  deep.  Dry  hole,*  about  $33  per  foot.  Completion,  about 
$45  per  foot. 

5.  Crawford  County,  deep  gas  well  in  the  Medina  Group  sands,  about 
5,000  feet  deep.  Dry  hole,*  about  $25  per  foot.  Completion,  about 
$40  per  foot. 

6.  Indiana-Westmoreland  County,  deep  gas  well  in  the  Oriskany  Sand- 
stone, about  8,000  feet  deep.  Dry  hole,*  about  $51  per  foot.  Com- 
pletion, about  $72  per  foot. 

7.  Central  Pennsylvania,  ultra-deep  gas  well  in  the  Cambro-Ordovician, 
about  20,000  feet.  Completion,  about  $1,000  per  foot. 

*No  completion  attempted. 

1982  DRILLING  AND  COMPLETIONS 

TOTAL  COMPLETIONS 

A total  of  4,224  wells  was  reported  in  Pennsylvania  during  1982,  reflect- 
ing a 19  percent  increase  in  activity  over  the  1981  figure  of  3,554  wells.  This 
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total,  which  includes  4,208  new  wells  and  16  old  wells  drilled  deeper,  is  sur- 
prising considering  the  sharp  downturn  in  the  drilling  industry  during  the  year. 

The  total  footage  drilled  in  all  reported  wells  increased  6 percent,  to 
9,503,096  feet.  The  average  total  depth  in  all  wells  drilled  was  2,250  feet; 
this  decrease  from  last  year’s  average  of  2,541  is  the  result  of  a 33  percent 
increase  in  the  number  of  shallow  oil  wells,  particularly  in  Venango  and  Forest 
Counties,  where  an  average  well  is  about  800  feet  deep.  The  10  most  active 
counties  for  drilling  in  1982  were  Venango,  Forest,  Indiana,  Warren,  Erie, 
Crawford,  McKean,  Clearfield,  Jefferson,  and  Westmoreland,  in  that  order. 
Wells  in  these  10  counties  represented  91  percent  of  all  wells  reported  in  the 
Commonwealth  during  the  year  (see  Figure  11). 


Figure  1 1 . New  well  completions  and  old  wells  drilled  deeper 
1982. 

NEW  WELL  COMPLETIONS 

in  Pennsylvania, 

County 

No.  of 
wells 

Average 
total  depth 
(feet) 

Allegheny 

7 

3,639 

Armstrong 

45 

3,451 

Beaver 

4 

959 

Butler 

5 

2,070 

C ambri a 

35 

4,047 

C ameron 

1 

6,876 

C entre 

4 

7,628 

Clarion ..... 

32 

1,734 

C learf ield 

184 

3,653 

C 1 i nton 

9 

1,978 

C rawford 

273 

4,423 

Elk 

63 

2,463 

Erie 

321 

3,694 

F ayette 

18 

3,921 

Forest 

508 

886 

Greene. 

37 

4,597 

Indi ana 

442 

3,727 

Jefferson 

114 

3,448 

McKean 

254 

1,727 

Mercer 

74 

4,982 

Potter 

23 

2,027 

Somerset 

2 

8,300 

T i og  a 

1 

6,454 

Venango 

1,272 

961 

Warren 

J. . 348 

1,379 

Washington 

19 

2,758 

Westmoreland. . . . 

113 

4,035 

TOTAL 

4,208 

2,254 

1982  DRILLING  AND  COMPLETIONS 
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Figure  11.  (Continued) 

OLD  WELLS  DRILLED  DEEPER 


Average 

No.  of 

total  depth 

County 

wells 

(feet) 

Armstrong . . . 

C larion 

Fayette 

Forest 

Greene 

Indiana 

Jefferson. . . 

Venango 

Washington. . 
Westmoreland 


2 

2 

1 

1 

1 

3 

1 

1 

3 

1 


1,197 

1,321 

111 

1,048 

1,734 

1,596 

307 

35 

1,077 

150 


TOTAL 


16  1,028 


OIL  COMPLETIONS 

Pennsylvania’s  oil  industry  reported  2,175  oil  well  completions  during  1982, 
a 33  percent  increase  over  1981.  Total  footage  drilled  in  all  oil  wells  was 
2,223,362  feet,  a 16  percent  increase  over  a year  ago.  The  average  total  depth 


Figure  12.  New  oil  well  completions  in  Pennsylvania,  1982. 


Average 

Average 

initial 

total 

No.  of 

production 

depth 

County 

wells 

( bopd  )* 

(feet ) 

Armstrong 

1 

1 

1,741 

Beaver 

1 

1 

1,844 

Butler 

2 

1 

1,666 

Clarion 

5 

1 

1,155 

Crawford 

9 

3 

812 

Elk 

29 

11 

2,487 

Forest 

382 

4 

875 

McKean 

236 

8 

1,733 

Mercer 

2 

2 

809 

Potter 

12 

3 

1,546 

Venango 

1,194 

5 

893 

Warren 

300 

8 

990 

Washington 

2 

0 

2,575 

TOTAL 


2,175  5 1,022 


*bopd  = barrels  of  oil  per  day. 
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for  all  oil  wells  was  1,022  feet.  The  most  active  counties  for  oil  well  drilling 
were  Venango,  Forest,  Warren,  and  McKean,  in  order  of  importance.  Drill- 
ing in  these  four  counties  accounted  for  97  percent  of  all  oil  wells  reported 
in  the  Commonwealth  in  1982  (Figure  12). 


GAS  COMPLETIONS 

Pennsylvania’s  natural-gas  industry  reported  1,734  gas  well  completions 
in  1982,  including  13  old  wells  drilled  deeper.  This  figure  constitutes  a 3 per- 
cent increase  over  the  1981  figure  of  1,677  wells.  The  total  footage  drilled 
in  all  gas  wells  was  6,740,198  feet,  a 4 percent  increase  over  the  previous 
year.  The  average  depth  for  all  gas  wells  was  3,887  feet.  The  most  active 


Figure  13.  New  gas  well  completions  and  old  wells  drilled  deeper  in  Penn- 
sylvania, 1982. 

NEW  GAS  WELL  COMPLETIONS 


Average  Average 

initial  total 

No.  of  open  flow  depth 


County wells  (Mcfgpd)* (feet) 


Allegheny 6 512  4,085 

Armstrong 43  620  3,485 

Butler 2 11  2,334 

Cambria 35  1,694  4,047 

Centre 2 1,329  8,116 

Clarion 19  42  1,779 

Clearfield 180  1,475  3,634 

Clinton 7 4 2,086 

Crawford 247  1,197  4,631 

Elk 5 154  2,283 

Erie 318  1,260  3,692 

Fayette 15  710  3,879 

Forest 7 0 1,781 

Greene 33  203  4,884 

Indiana 436  868  3,725 

Jefferson Ill  579  3,471 

McKean 7 251  1,703 

Mercer 70  1,115  5,230 

Potter 7 51  2,561 

Somerset 1 220  8,430 

Tioga 1 531  6,454 

Venango 21  1,285  4,688 

Warren 34  1,242  4,612 

Washington 5 218  3,106 

Westmoreland 109  509  3,995 


TOTAL 


1,721  1,000  3,909 


1982  DRILLING  AND  COMPLETIONS 


17 


Figure  13.  (Continued) 

OLD  WELLS  DRILLED  DEEPER 


Average  Average 

initial  amount 

No.  of  open  flow  deepened 


County wells  (Mcfgpd)* (feet) 


Armstrong 2 275  1,197 

Clarion 2 32  1,321 

Fayette 1 147  111 

Indiana 3 990  1,596 

Venango 14  35 

Washington 3 34  1,077 

Westmoreland 1 66  150 


TOTAL 13  300  1,027 


*Mcfgpd  - thousand  cubic  feet  of  gas  per  day. 

counties  for  gas  well  drilling  were  Indiana,  Erie,  Crawford,  Clearfield,  Jef- 
ferson, and  Westmoreland,  accounting  for  81  percent  of  all  gas  wells  reported 
during  the  year.  Figure  13  summarizes  these  data. 


COMBINATION  OIL  AND  GAS  WELL  COMPLETIONS 
(Not  Reported  Separately  as  Oil  or  Gas) 

The  Bureau  of  Topographic  and  Geologic  Survey  classifies  any  well  that 
is  primarily  an  oil  well  (i.e.,  produces  any  amount  of  oil)  but  also  produces 
at  least  50  Mcfgpd  (thousand  cubic  feet  of  gas  per  day)  as  a combination 
oil  and  gas  well.  Most  oil  wells  drilled  in  the  Commonwealth  produce  a little 
gas,  and  many  produce  enough  gas  to  be  sold  to  utilities  or  pipeline  com- 
panies. However,  if  the  well  produces  less  than  50  Mcf,  regardless  of  whether 
or  not  the  gas  is  sold,  it  is  considered  simply  as  an  oil  well.  Pennsylvania’s 
oil  and  gas  operators  reported  24  new  combination  wells  in  1982,  a 50  per- 
cent increase  over  the  1981  total  of  16.  Total  footage  for  these  24  wells  was 
63,657  feet,  a 15  percent  increase  from  a year  ago.  The  average  depth  for 
the  24  wells  was  2,652  feet.  No  one  county  dominated  combination  well  drill- 
ing in  T982  (Figure  14). 


DRY  COMPLETIONS 

A total  of  109  dry  holes  was  reported  in  Pennsylvania  in  1982,  including 
2 old  wells  drilled  deeper,  but  completed  as  dry.  These  wells  represent  a 23 
percent  increase  in  the  number  of  dry  holes  over  the  1981  total  of  89. 
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Figure  1 4.  New  combination  oil  and  gas  well  completions  in  Pennsylvania,  1 982. 


Average  Average  Average 

initial  initial  total 

No.  of  production  open  flow  depth 


County wel  1 s ( bo  pd ) * (Mcfgpd )** (feet) 


Butler 1 not  given  50  2,350 

Clarion 6 2 802  2,247 

Crawford 6 not  given  971  3,584 

Erie 1 not  given  26  3,900 

Forest 6 94  62  2,041 

McKean 3 not  given  407  1,632 

Warren 1 250  11  5,278 


TOTAL 24  34  513  2,652 


*bopd  = barrels  of  oil  per  day. 

**Mcfgpd  = thousand  cubic  feet  of  gas  per  day. 


However,  the  success  rate  for  all  drilling  remained  at  97  percent  despite  this 
increase,  reflecting  the  increase  in  all  drilling  during  1982.  The  total  footage 
for  dry  holes  in  1982  was  263,452  feet,  an  8 percent  increase.  The  average 
total  depth  for  all  dry  holes,  both  new  completions  and  old  wells  drilled 
deeper,  was  2,417  feet  (Figure  15). 


MISCELLANEOUS  COMPLETIONS 

Miscellaneous  completions  include  all  oil-  and  gas-related  wells  that  can- 
not specifically  be  considered  oil-  and  gas-producing  wells.  These  wells  com- 
prise several  types:  stratigraphic-core  tests,  drilled  to  collect  subsurface  in- 
formation such  as  formation  thickness  or  the  effects  of  well  completion  on 
various  rock  types;  water-supply  wells  for  waterflood  projects;  fluid-injection 
wells  for  secondary  and  tertiary  recovery  of  oil;  liquid-waste  disposal  wells; 
and  gas-storage  observation  wells.  Increases  and  decreases  within  this  category 
do  not  accurately  reflect  oil  and  gas  drilling  trends  because,  for  instance, 
an  oil  field  operator  may  drill  all  of  his  water-supply  wells  and  fluid-injection 
wells  several  years  after  the  oil-producing  wells  have  been  completed. 

During  1982,  182  miscellaneous  (service)  wells  were  reported  in  Penn- 
sylvania, including  one  old  well  drilled  deeper.  This  is  a 39  percent  increase 
(5 1 wells)  over  1981.  Most  of  the  service  wells  reported  during  the  year  were 
injection  wells  for  secondary-  or  tertiary-oil-recovery  projects,  but  there  were 
some  stratigraphic-core  tests  as  well.  The  total  footage  drilled  in  these  182 
wells  was  211,806  feet,  a 23  percent  decrease  over  the  footage  drilled  in  1981. 
This  decline  is  due  to  a startling  increase  in  the  number  of  wells  in  the  700- 
or  800-foot  range  at  the  expense  of  deeper  wells  (fully  77  percent  of  all  the 
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Figure  1 5.  New  dry  hole  completions  and  old  wells  drilled  deeper  but  completed 
dry  in  Pennsylvania,  1982. 

NEW  DRY  HOLE  COMPLETIONS 


No.  of 

Average 
total  depth 

County 

dry  holes 

(feet) 

Allegheny. . . 
Armstrong . . . 

Beaver 

C ameron 

Centre 

C larion 

C learf iel d. . 

C 1 inton 

Crawford 

Erie 

F ayette 

Forest 

Greene 

Indi ana 

Jefferson . . . 

McKean 

Mercer 

P otter 

Somerset. . . . 

Venango 

Warren 

Washington. . 
Westmoreland 


1 

1 

3 
1 
2 
2 

4 
2 
9 
2 

3 
7 

4 
6 

3 
6 
2 
2 
1 

25 

13 

4 
4 


966 

3,715 

664 

6,876 

7,140 

1,205 

4,492 

1,599 

3,727 

3,938 

4,127 

949 

2,229 

3,860 

2,623 

1,461 

485 

3,655 

8,170 

1,307 

1,597 

2,777 

5,124 


TOTAL 

107 

2,449 

OLD  WELLS  DRILLED  DEEPER, 

BUT  COMPLETED  DRY 

Average 

No.  of 

amt.  deepened 

County 

dry  holes 

(feet) 

Greene 

1 

1,734 

Jefferson 

1 

307 

TOTAL 

2 

1,021 

service  wells  reported  in  1982  were  less  than  1,000  feet  deep).  The  average 
total  depth  for  all  service  wells  was  1,164  feet.  Drilling  in  Forest,  Venango, 
and  Elk  Counties  accounted  for  92  percent  of  all  service  wells  reported  in 
1982  (see  Figure  16). 
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Figure  16.  New  service  well  completions  and  old  wells  drilled  deeper  in  Penn- 
sylvania, 1 982. 

NEW  SERVICE  WELL  COMPLETIONS 


Average 

No.  of 

total  depth 

County 

wells 

(feet) 

Crawford. . 

Elk 

Forest 

McKean 

Potter 

Venango. . . 
Washington 


2 

631 

29 

2,471 

106 

804 

2 

1,999 

2 

1,417 

32 

788 

8 

2,577 

TOTAL 

181 

1,164 

OLD  SERVICE  WELL  DRILLED  DEEPER 

No.  of 

County  wells 

Average 
amt.  deepened 
(feet ) 

Forest 

1 

1,048 

DRILLING  AND  PRODUCTION  ACTIVITY 

(Classified  as  Shallow  or  Deep) 

The  Oil  and  Gas  Geology  Division  of  the  Bureau  of  Topographic  and 
Geologic  Survey  classifies  oil  and  gas  wells  as  shallow  or  deep,  not  depend- 
ing on  depth,  but  on  whether  or  not  the  Upper-Middle  Devonian  boundary 
was  penetrated  in  the  well.  Wells  that  penetrate  the  boundary  (normally  the 
top  of  the  Tully  Limestone,  but  in  some  areas  an  equivalent  shale)  are  con- 
sidered deep.  Wells  that  do  not  penetrate  the  boundary  are  considered 
shallow,  regardless  of  depth.  Because  of  the  wedge-shaped  character  of  the 
sedimentary  package  deposited  in  the  Appalachian  basin,  absolute  drilling 
depth  is  not  instrumental.  A Lower  Silurian  Medina  Group  well  in  Erie  Coun- 
ty along  the  lake  shore  may  be  only  2,500  feet  deep,  and  an  Upper  Devonian 
Bradford  Group  well  in  Clearfield  County  may  be  as  much  as  4,000  feet  deep. 
Yet,  the  Medina  well  is  considered  deep  and  the  Bradford  well  is  considered 
shallow  on  the  basis  of  geologic  age.  Shallow  wells,  which  account  for  the 
greatest  number  of  wells  drilled  in  Pennsylvania,  may  produce  oil  or  gas; 
deep  wells  most  commonly  produce  gas,  but  there  are  some  wells  in  Erie  and 
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Figure  17.  Shallow  well  activity,  1950-82  (Late  Devonian  or  younger  produc- 
ing horizons;  generally  less  than  4,000  feet). 
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Crawford  Counties  that  produce  small  amounts  of  oil  as  well.  Figure  17  il- 
lustrates shallow-well-drilling  activity  in  Pennsylvania  over  the  last  32  years, 
and  Figure  18  shows  the  changes  in  deep-well  activity  during  the  period 
1930-82. 


Figure  18.  Annual  rate  of  deep  sand  formation  exploration  and  development, 
1930-82  (Middle  Devonian  or  older  producing  horizons;  generally 
more  than  4,000  feet). 
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The  number  of  shallow  wells  reported  in  Pennsylvania  in  1982  increased 
by  22  percent  from  2,904  in  1981  to  3,528  in  1982,  including  3,331  new  wells 
drilled  for  oil  or  gas,  15  old  wells  deepened  for  oil  or  gas,  181  new  service 
wells,  and  1 old  service  well.  In  general,  the  shallow  oil  wells  were  drilled 
to  the  Venango  Group  and  the  shallow  gas  wells  were  drilled  to  the  Brad- 
ford Group.  Subsidiary  drilling  in  other  shallow  horizons  found  production 
in  the  Mississippian  (typically  the  Big  Injun  sand)  and  in  Upper  Devonian 
Elk  Group  and  Lock  Haven  Formation  sands  and  the  Upper  Devonian  shales. 
Shallow  oil  and/or  gas  well  drilling  in  Venango,  Forest,  Indiana,  Warren, 


Figure  1 9.  Drilling  and  completion  of  wells  reported,  1 982  (according  to  geologic 
age  and  depth  of  producing  horizons). 


Shallow  - Upper  Devonian  and  younger 

NEW  WELLS 

Gas 1,050 

Oil 2,175 

Oi  1 and  gas 16 

Dry 90 


Total 3,331 

DEEPENED  WELLS 

Gas 13 

Dry 2 


Total 15 

MISCELLANEOUS  WELLS 

Service 181 

DEEPENED  MISCELLANEOUS  WELL 

Service 1 


Total 182 


Deep  - Middle  Devonian  and  older 


NEW  WELLS 

Gas 671 

Oi  1 and  gas 8 

Dry 17 


Total 696 

TOTAL  ALL  WELLS  DRILLED 4,224 
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McKean,  Clearfield,  Jefferson,  and  Westmoreland  Counties  accounted  for 
75  percent  of  all  shallow  drilling  reported  in  1982. 

As  in  previous  years,  deep  drilling  in  Pennsylvania  increased  in  1982.  Dur- 
ing the  year  696  deep  wells  were  reported  in  the  Commonwealth,  an  increase 
of  7 percent  over  the  1981  figure  of  650.  Drilling  to  the  Lower  Silurian  Medina 
Group  in  Erie  and  Crawford  Counties  dominated  deep  drilling,  accounting 
for  80  percent  of  all  deep-well  activity,  and  for  85  percent  of  all  Medina  drill- 
ing activity. 

Figure  19  shows  the  statistical  breakdown  for  both  shallow  and  deep  wells 
reported  in  Pennsylvania  in  1982.  Figure  20  illustrates  shallow-  and  deep- 
well  drilling  in  terms  of  the  final  reported  production  formations. 


Figure  20.  Oil  and  gas  well  completions  in  Pennsylvania,  1 982,  by  shallow  and 
deep  producing  formations. 


Producing  formation 

Oil 

wells 

Gas 

wells 

Combination 
oi  1 and  gas 
wells 

[-General  Mississippian 

0 

5 

0 

s 

Comingled  - 

0 

20 

1 

H 

^Venango  Group 

1,705 

44 

1 

A 

Comingled  - 

0 

323 

6 

L 

r Bradford  Group 

467 

619 

9 

L 

Comingled  - 

3 

12 

0 

0 

L E 1 k Group 

0 

8 

0 

W 

Lock  Haven  Formation 

0 

9* 

0 

General  Devonian  shales 

0 

26* 

0 

rOnondaga  Group** 

0 

2 

0 

D 

Comingled  - 

0 

3 

0 

E 

l-Oriskany  Sandstone 

0 

4 

0 

E 

Bass  Islands  Dolomite 

0 

1 

0 

P 

Medina  Group 

0 

658 

7 

Tuscarora  Sandstone 

0 

1 

0 

Total 

2,175 

1,734 

24 

*Includes  wells  drilled  to  deep  formations,  but  completed  as  shallow 
producers. 

**Includes  Huntersville  Chert  and  Onondaga  limestone  complex. 

Shallow  production  totaled  95,332,450  Mcf  of  gas  and  4,210,974  bbl  of 
oil,  whereas  deep  production  accounted  for  25,778,550  Mcf  of  gas  and  71,380 
bbl  of  oil.  Except  for  shallow  gas  production,  all  figures  represent  signifi- 
cant increases  in  production  over  the  1981  totals.  Figure  21  shows  deep  gas 
production  during  the  year  by  field  and  pool.  Figure  22  summarizes  the  in- 
formation in  Figure  21  by  showing  amounts  of  gas  produced  from  the  various 


Figure  21.  Gas  production  from  rocks  of  Middle  Devonian  or  older  age  in  Pennsylvania,  1982  (classified  as  "deep"  production). 
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Figure  22.  Deep  gas  production  in  Pennsylvania  in  1 982  by  producing  formation. 


Producing  formation 

Cumulati ve 
production  at 
end  of  1981 
(in  Mcf) 

Producti on 
in  1982 
(in  Mcf) 

Cumulati ve 
production  at 
end  of  1982 
(in  Mcf) 

Marcell  us  Formation 
(deep  black  shale) 

0 

10,000 

10,000 

Onondaga  Limestone 

1,279,402 

135,720 

1,415,122 

Oriskany  Sandstone  and 
Huntersville  Chert 

1,244,180,265 

7,411,510 

1 ,251  ,591  ,775 

Bass  Islands  Dolomite 

11,275 

858 

12,133 

Lockport  Dolomite 

713,668 

243,997 

957  ,665 

Medina  Group 

61,219,862 

16,356,096 

77,575,958 

Tuscarora  Sandstone 

207,435 

1,619,869 

1,827,304 

Gatesburg  Formation  and 
Little  Falls  Dolomite 

202,700 

500 

203,200 

TOTAL 

1,307,814,607 

25,778,550 

1 ,333,593,157 

deep  reservoirs,  both  as  an  annual  total  and  as  cumulative  totals.  Figure  23 
illustrates  the  amount  of  production,  the  yearly  average  unit  price,  and  yearly 
total  values  for  oil  and  gas  produced  in  Pennsylvania  since  1960. 

The  drilling  depth  record  for  Pennsylvania  remains  at  21,460  feet,  set  by 
the  Amoco  Production  Company  ft  1 Svetz  well  in  Somerset  County  in  1975. 
The  deepest  producing  interval  in  Pennsylvania  stands  at  1 1,458  feet  from 
the  Tuscarora  Sandstone  (Lower  Silurian)  in  the  Fleyn  pool,  Summit  field, 
Fayette  County.  This  record  will  probably  change  in  1983  because  of  expected 
production  from  the  Upper  Ordovician  Bald  Eagle  Formation  in  the  Texaco 
U.S.A.  #1  Commonwealth  of  Pennsylvania  Tract  285  well  in  Clinton  County. 


OIL  AND  GAS  EXPLORATORY  AND  DEVELOPMENT 

ACTIVITIES 

The  Pennsylvania  Geological  Survey,  Oil  and  Gas  Geology  Division,  uses 
a classification  scheme  for  exploratory  and  development  drilling  which  is 
modified  from  the  definitions  used  by  the  Committee  on  Statistics  of  Drill- 
ing of  the  American  Petroleum  Institute/American  Association  of  Petroleum 
Geologists.  All  wells  reported  here  are  the  same  as  those  reported  under  drill- 
ing and  completions  in  the  previous  section  of  this  report. 


Figure  23.  Production,  unit  price,  and  total  value  of  crude  oil  and  natural  gas  produced  in  Pennsylvania,  1960-82. 


30 


OIL  AND  GAS  DEVELOPMENTS  IN  1982 


c 

O 

o o o o 

o 

o 

o 

o 

o 

o o 

o o 

o o 

o o 

o 

o 

o 

o o 

ro 

o 

00  CXI 

CNJ 

CO 

00  Pp 

i— H 

CO 

CO  o 

CO 

o 

CO 

pp 

d 

o co 

LO 

ON 

o 

pp 

d 

d 

O CNJ 

ON 

d 

o 

CO 

CO 

Pp 

LO 

O’) 

Pp 

i— H 

CD 

co 

d 

ON 

i-H 

LO 

co 

LO 

CNJ 

r— 

O) 

•r— 

CO  O 

ON 

CO 

CNJ 

CO 

ON 

i — i 

co 

O CNJ 

CO 

CO 

CNJ 

ON 

P- 

i— H 

o 

CNJ 

CO 

LO 

CO 

CO  CNJ  rH 

o 

n3  « — 

CD 

CNJ 

LO 

CNJ  CO 

o 

co 

Cp 

CO 

LO 

rp 

i — 1 

o 

CO 

CNJ 

d 

CO  O 

LO 

i — 1 

Pp 

00  LO 

CD  ro 

CNJ 

r—l 

ON 

CNJ  O 

ON 

LO 

LO 

rp 

CO  o 

ON 

1 — 1 

i-H 

C 3 

d 

d i — i 

a) 

LO 

i — 1 

ro 

CO 

1 — 

> 

n3 

CO 

CNJ 

CO  P" 

LO 

r-H 

CNJ 

CNJ 

CNJ 

ON 

CO 

ON 

ON 

O p- 

O 

o 

co 

i— H 

LO 

o CO 

4-> 

LO 

LO 

d 

d 

d 

d 

d 

d 

CO 

CO 

CO 

d 

LO 

PP 

ON 

r-H 

co 

co 

o 

LO 

00  Pp 

O 

i 1 

r— H 

■ — i 

CNJ 

CNJ 

CO 

d 

1— 

o 

o o 

CD 

O 

O 

o 

O O 

o 

o 

o 

O 

O 

o 

o 

O 

o o 

o 

CD 

o o 

to  CO 

co  o 

CNJ 

a) 

o 

CO 

CO 

d 

LO  O 

o 

O 

cd 

o 

O 

o 

LO 

o 

CD 

o o 

d 

CO 

o 

d 

PP 

co 

ON 

r-H 

Or) 

00 

d 

ro 

i-H 

rr) 

LO 

CO 

ON  o 

P^ 

CNJ 

LO 

o 

CO 

•—  CD 

ro  =3 

d 

CNJ 

o 

co  co 

CO 

d r-H 

CO 

d 

d 

LO 

r-H 

1 — 1 

pp 

pp 

pp 

co 

CO  CO 

CO 

CO  o 

4->  i — 

1— 1 

CO  o 

o 

CO 

ON 

LO 

ON 

co 

pp 

co 

CO 

00 

ro 

CO 

I — 1 

PP 

ON 

o 

ro 

LO 

o 

O ro 

rH 

LO 

pp 

O 

i — 1 

d 

CO 

CO 

LO 

ON 

ON 

CNJ 

CO 

co  co 

d 

CNJ 

CNJ 

CO  I-H 

ON 

i-H 

t—  > 

r-H 1 

LO 

CNJ 

d 

CNJ 

* — i 

ro 

ro 

d 

o 

o 

CNJ 

CO 

LO 

i— H 

r- 

co 

CNJ 

CNJ 

d 

LO 

d 

ON 

CO 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

ro 

rr) 

d 

co 

pp 

ON 

CNJ 

co 

d 

d 

CO 

r— I 

i — i 

i— H 

CNJ 

CO 

GO 

GO 

GO  GO 

oo 

-K 

-K 

■K  ^ 

C 3 

> — CD 

21 

_l 

03  'p 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

rp 

O 

LO 

LO 

O 

o 

LO 

CD 

LO 

o 

o 

o o 

<=t 

CD  GO 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

ro 

d 

d 

LO 

a) 

00 

CD 

CNJ 

d 

LO 

O CO 

rr. 

>>p-' 

ID 

o 

CD 

CD 

O O 

O 

CD 

O O 

o 

o 

CD 

O 

O 

O 

CD 

O r-H 

rH 

i — i 

r— H 

CNJ 

CNJ 

J— 

CD  <D 

GO  go  go  go  GO  go  go  go  go  GO  go  GO  GO  go  GO  GO  GO  go  go  go  GO  go  go 

<C 

CD  O 

ro  •<- 
s-  s_ 

<D  CL 
> 

<c 

■K 

o 

O O 

o 

o 

o 

o 

O 

o 

o 

o o 

CD 

O 

o 

o 

O 

CD 

o 

O 

o 

o 

O 

* 

o 

O O 

o 

o 

C 5 

o 

O 

C ) 

C 3 

o o 

CD 

CD 

o 

CD 

CD 

CD 

CD 

o 

o 

o o 

C 

o 

O O 

o o 

O 

o o 

o 

o 

o o 

O 

CD 

CD 

o 

o 

CD 

CD 

o o 

o 

o 

O 4- 

•r~  U 

r-H 

CO 

co 

O CNJ 

CO 

LO 

CO 

rp 

d 

LO 

i-H 

CO 

d 

LO 

CNJ 

d 

CO 

CO 

CO 

ON 

d 

. — 1 

+->  s: 

Pp 

I — 1 

o 

d 

CNJ 

CO 

CO 

CO 

CO 

CO 

CO 

LO 

LO 

CO 

rp 

pp 

ON  VO  r — 1 

ro 

LO 

I — 1 

CD 

co 

or) 

or) 

CO 

CO 

CO 

ro 

ON 

ON 

i-H 

LO 

d 

ON 

LO 

Pp 

p 

ON 

CNJ 

P^ 

ro 

d 

d 

i— H 

13  C 

TD  •<- 

ON 

CO 

pp 

CNI 

LO 

CNI 

1 — 1 

ON 

Pp 

ON 

PP 

CO 

CO 

CO 

CNI 

d 

ON 

CNJ 

IP 

co 

Pp 

CNJ 

i — 1 

O 

i ■ H 

ON 

co 

ON 

CO 

co 

ON 

CO 

CO 

PP 

rp 

Pp 

IP 

PP 

CX) 

CO 

CO 

ON 

ON 

ON 

ON 

CNJ 

CNJ 

s- 

1 — 1 

c— 1 

■ — 1 

CL 

o 

o 

O 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

O 

CD 

CD 

o 

o 

o 

d 

o 

d 

CNJ 

d 

O 

rp 

LO 

o 

CNJ 

LO 

CO 

CD 

co 

IP 

d 

CD 

CO 

O 

ON 

C D 

pp 

d 

on 

CO 

ON 

CO 

CNJ 

CO 

r-H 

» — l 

CD 

ON 

CD 

CD 

CO 

CO 

LO 

rp 

LO 

ON 

d 

CO 

CO 

LO 

d 

r—  CD 

ro  => 

d 

O « — I 

d 

CO  Pp 

i — 1 

ON 

CO 

r-H 

d 

IP 

a) 

LO 

P) 

CNJ 

d 

CD 

> — i 

CO 

d 

d 

O 

4->  i — 

LO 

CO 

LO 

i — i 

O 

o 

co 

Pp 

ON 

CO 

d 

rp 

CNJ 

O LO 

CNI 

LO 

i— H 

LO 

p- 

i— H 

pp 

d 

O ro 

1 — 1 

LO 

CNJ 

CNJ 

ON 

d 

C0  r-H 

o o 

i-H 

ON 

a) 

CO 

CO 

CO 

ON 

00 

CO 

CO 

CD 

d 

LO 

h-  > 

pp 

CO 

d 

CO 

CNJ 

o 

00 

ON 

CO 

ON 

pp 

co 

LO 

00 

co 

ON 

ro 

p- 

i-H 

LO 

o 

LO 

d 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

r— H 

i — 1 

I— H 

i-H 

r-H 

i-H 

i-H 

1 — 1 

CNJ 

CNJ 

CO 

ro  d 

LO 

1 — 1 

CO 

ro 

r—H 

i— H 

i— H 

GO  GO 

i — '-p 

r— 

03  _Q 

CD  -Q 

rp 

CO 

CO 

CO 

C0 

o 

CO 

LO 

LO 

ON 

Pp 

Pp 

O co 

co 

CO 

i— H 

CNJ 

P- 

Pp 

CNJ 

CO 

CNJ 

__l 

LD 

pp 

CO 

co  d 

CNJ 

CO 

CO 

CO 

CNJ 

CNJ 

d 

co 

pp 

d 

CNJ 

LO 

CNJ 

Pp 

LO 

d 

CO 

d 

t— 1 

GO 

o 

CD  — ' 

d 

•=3- 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

LO 

CO 

ON 

i-H 

d 

d 

P) 

pp 

LO  i-H 

i— H 

i— H 

i — i 

CNJ 

co 

ro 

ro 

LU 

rO  CD 

GO  GO  GO  GO  GO  GO  GO  GO  GO  GO  GO  GO  GO  GO  GO  GO  GO 

GO  GO 

GO 

GO  GO  GO 

Q 

^ CD 

_) 

CD  -r- 

ct; 

> 

cd 

C CL 

■K 

c 

O 

o o 

o 

o 

O 

o o o 

o 

o 

o 

O 

o 

CD 

CD 

o 

O 

O 

CD 

O O O 

o 

O 

o o 

o 

o 

o 

o 

O O 

o 

o 

o 

O 

o 

O 

CD 

o 

o 

CD 

C D 

o o 

O 

• r—  i 

O 

o 

o 

o 

o 

CD 

o o 

o 

o 

o 

CD 

O 

CD 

CD 

O 

o 

CD 

CD 

CD 

o o 

O 

-+->  X) 

CD  -Q 

CNJ 

o 

CO 

d 

CO  ON 

ON 

ON  o 

CO 

LO 

CO  rH 

CNJ 

ON 

ON 

o 

ON 

CD 

Pp 

o 

ON 

CNJ 

Z3 

d 

a) 

CO  r-H 

LO 

d 

o 

CO 

ON 

d 

CO 

ON 

ON 

LO 

LO 

CNJ 

i — 1 

d 

CNI 

CO 

TD  C 

ON 

LO 

CNJ 

O «— I 

00 

CO 

d > — i 

d 

O Pp 

d 

CNJ 

ro 

i— H 

ON 

CO 

CO  CO 

ON 

Pp 

CNJ 

o •«- 

S- 

LD 

LO 

LO 

LO 

LO 

d 

d 

d 

d 

d 

d 

CO 

ro 

CO 

CO 

CO 

CNJ 

CNJ 

CNJ 

CNJ 

CNJ 

co 

d 

CL 

s- 

O «-H 

CNJ 

co 

d 

LO 

CO 

PP 

CO 

ON 

O I-H 

CNJ 

CO 

d 

LO 

CO 

P^> 

CO 

ON 

O i-H 

CNJ 

03 

CO 

CO 

CO 

CO 

CO 

CO 

CO  CO 

co 

CO 

Pp 

IP 

rp 

pp 

Pp 

Pp 

Pp 

P>- 

r-p 

Pp 

CO 

CO 

CO 

CD 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON  ON 

>- 

i—H 

1— 1 

r-H 

I-H 

r-H 

t— H 

rH 

rH 

r-H 

r— H 

i— H 

i— H 

r-H 

i — 1 

r-H 

i— H 

■ — 1 

r-H 

r— H 

i— H 

r—H 

rH 

rH 

*Oil-production  figure  courtesy  of  the  American  Petroleum  Institute  Crude  Oil  Reserve  Committee  and  the  Penn  Grade  Crude 
Association. 

**Gas-production  figure  courtesy  of  the  American  Gas  Association. 

***Gas  prices  estimated  only. 


Figure  24.  Exploratory  and  primary  development  and  drilling  footages  reported,  1982  and  1981. 

1982  1982  1981  1981  % Change 
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EXPLORATORY  WELLS 

An  exploratory  well  is  one  that  is  drilled  to:  (1)  find  and  produce  oil  or 
gas  in  unproven  areas;  (2)  find  a new  reservoir  in  an  area  previously  known 
to  have  oil  and/or  gas  production  in  another  reservoir;  or  (3)  extend  the 
known  limit  of  a productive  oil  or  gas  reservoir.  New  field  wildcats,  new 
pool  wildcats,  deeper  pool  tests,  shallower  pool  tests,  and  outpost/exten- 
sion tests  make  up  the  exploratory  categories.  If  the  well  is  drilled  as  an  ex- 
ploratory test  and  is  not  completed  for  production,  it  is  classified  as  a dry 
exploratory  hole. 

In  accordance  with  the  general  downturn  of  the  national  oil  and  gas  in- 
dustry in  1982,  exploratory  drilling  in  Pennsylvania  decreased  during  the  year 
by  47  percent,  from  405  wells  reported  in  1981  to  214  wells  reported  in  1982. 
The  success  rate  for  these  wells  was  84  percent,  which  is  also  a decrease. 

DEVELOPMENT  WELLS 

A development  well  is  one  that  is  drilled  within  a proven  area  of  produc- 
tion to  a known  productive  stratigraphic  horizon.  A producing  well  in  such 
an  area  and  reservoir  is  classified  as  an  oil  or  gas  development  well.  It  is 
considered  a dry  development  well  if  it  is  not  completed  for  production. 
Development  drilling  in  Pennsylvania  in  1982  increased  by  27  percent,  from 
3,018  wells  in  1981  to  3,828  wells  in  1982.  The  success  rate  for  all  develop- 
ment drilling  remained  at  the  98  percent  level  set  in  1981. 

Figure  24  summarizes  drilling  activity  in  Pennsylvania  in  1982  as  ex- 
ploratory, development,  or  service.  Figure  25  shows  the  breakdown  of  ex- 
ploratory drilling  by  classification.  All  exploratory  successes  and  the  more 
important  exploratory  failures  of  1982  are  illustrated  in  Figure  26,  and  these 
wells  are  listed  in  Figures  27  and  28. 

HIGHLIGHTS  OF  1982  EXPLORATION 
AND  DEVELOPMENT 

Drilling  in  the  Upper  Devonian  Venango  Group  reservoirs  has  typically 
been  almost  restricted  to  the  western  counties  of  Pennsylvania,  and  the  ma- 
jority of  this  drilling  has  taken  place  in  Venango,  Warren,  and  Forest  Coun- 
ties. In  recent  years,  however,  there  has  been  some  significant  production 
potential  from  the  Venango  Group  sands  in  the  traditional  Bradford  Group 
fields  of  Indiana  and  Clearfield  Counties,  especially  in  fields  that  tend  to 
have  fractured  reservoirs.  This  trend  continued  in  1982.  Two  of  the  more 
interesting  wells  of  this  type  were  the  Union  Drilling  #2  Cramer  well  and 
the  Atlas  Resources  #1  Overman  well,  both  in  Cherryhill  Township,  Indiana 
County.  These  wells  were  completed  with  natural  open  flows  of  10,000 
Mcfgpd  and  19,500  Mcfgpd,  respectively,  in  the  Bayard  sand  (Lower  Venango 
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Figure  25.  Exploratory  drilling  in  Pennsylvania  by  classification  and  type  of  well, 
1982. 


Classification  and 
type  of  well 

No.  of 
wells 

Footage 

NEW  FIELD  WILDCATS 

G dS 

11 

67,026 

Dry 

8 

38,399 

Subtotal 

19 

105,425 

NEW  POOL  WILDCATS 

G as 

4 

25,395 

Subtotal 

4 

25,395 

DEEPER  POOL  TESTS 

Gas 

17 

90,058 

Dry 

2 

10,955 

Subtotal 

19 

101,013 

SHALLOWER  POOL  TESTS 

Gas 

4 

18,401 

Subtotal 

4 

18,401 

OUTPOST  EXTENSIONS 

G as 

121 

549,922 

Oil 

23 

33,577 

Dry 

24 

79,451 

Subtotal 

168 

662,950 

GRAND  TOTAL  EXPLORATORY  WELLS 214  913,184 


Group)  of  Kenwood  field,  a typical  Bradford  Group  producing  area  of  eastern 
Indiana  County.  Figure  29  shows  the  relationship  between  the  Venango  Group 
and  the  remainder  of  the  Upper  Devonian  in  western  Pennsylvania. 

Other  Upper  Devonian  activity  included  4 new  fields  and  pools  in  Brad- 
ford Group  sands,  6 new  fields  and  pools  in  the  Elk  Group,  1 new  field  in 
the  Lock  Haven  Formation,  and  1 new  pool  in  the  Upper  Devonian  shales. 
The  Elk  Group  discoveries  are  significant  in  that  all  but  one  were  in  Greene 
County,  an  area  typified  by  production  from  Pennsylvanian,  Mississippian, 
and  Venango  Group  sandstone  reservoirs.  These  Elk  Group  discoveries  repre- 
sent deeper  reservoir  tests  by  a small  number  of  companies,  particularly  by 
Kepco,  Incorporated,  in  established  Venango  Group  fields.  Open  Bows  are 


SCALE 
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Figure  26.  Map  of  exploratory  wells  in  Pennsylvania  reported  in  1982. 


Figure  27.  Reported  new  field  and  new  pool  discoveries  in  Pennsylvania,  1982. 
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Figure  27.  (Continued) 
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Figure  29.  Schematic  diagram  of  Upper  and  Middle  Devonian  stratigraphic  units 
from  the  surface  and  subsurface  of  western  Pennsylvania. 

relatively  small,  but  interest  in  the  area  is  keen.  The  new  Lock  Haven  For- 
mation discovery,  the  Council  Run  field  wildcat,  had  a natural  open  flow 
of  1,958  Mcfgpd  from  4,650  feet  in  Boggs  Township,  Centre  County.  The 
Eastern  States  Exploration  Company  ti  1 Commonwealth  of  Pennsylvania 
Tract  231  well  was  drilled  near  the  structural  front  of  the  Allegheny  Plateau, 
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and  its  success  is  probably  the  result  of  fracturing  in  the  Lock  Haven  sands. 
The  Devonian  shale  discovery,  the  Troyer  pool  in  LeBoeuf  field,  Waterford 
Township,  Erie  County,  was  a shallower  pool  test  in  a large  Lower  Silurian 
Medina  Group  producing  area.  The  open  flow  on  the  well  was  small,  only 
3.2  Mcfgpd  (and  classed  as  noncommercial),  but  the  pool  represents  an  in- 
teresting discovery  in  the  shales  much  further  south  and  east  than  is  normal 
for  Pennsylvania.  Most  shale-well  drilling  in  the  past  120  years  has  centered 
on  the  Lake  Erie  shoreline,  and  this  trend  has  seen  a recent  resurgence  as 
many  homeowners  and  small  businesses,  disturbed  by  rapidly  rising  utility 
bills,  had  wells  drilled  in  their  back  yards  to  meet  domestic  gas  needs.  The 
cost  of  drilling  a shallow  shale  well,  about  900  feet  deep,  is  estimated  at  about 
the  price  of  a new  full-sized  automobile.  There  were  25  Devonian  shale  wells 
(Ohio  Shale  production)  reported  in  Erie  County  in  1982. 

For  the  past  7 or  8 years,  drilling  for  Middle  Devonian  Huntersville  Chert 
and/or  Lower  Devonian  Oriskany  Sandstone  reservoirs  has  been  centered 
in  Somerset  County.  However,  in  1982  only  two  Huntersville/Oriskany  wells 
were  reported  from  Somerset  County,  representing  a single  new  field  discovery 
and  an  unsuccessful  extension  of  that  field.  The  Kings  Bridge  field  was 
discovered  by  the  Amoco  Production  Company  #\  Nicholas  Gas  Unit  in  Mid- 
dlecreek  Township.  The  well  was  completed  by  open-hole  stimulation  be- 
tween 8,100  and  8,340  feet  for  an  open  flow  of  220  Mcfgpd.  Other 
Huntersville/Oriskany  discoveries  of  significance  include  the  Derber  pool, 
Sheakleyville  field,  Mercer  County;  South  Wellsboro  field,  Tioga  County; 
and  Myersbrook  pool,  Seven  Springs  field,  Westmoreland  County.  The 
Derber  pool  discovery  is  of  special  interest  because  it  was  planned  as  an 
Oriskany  test  in  an  area  where  the  sand  is  thin  and  patchy  and  has  a notorious 
history  of  blowing  gas  for  a limited  time  before  quickly  watering  out.  The 
Wainoco  Oil  and  Gas  Company  #1  Derber  well  had  a natural  open  flow  of 
3,550  Mcfgpd  from  the  Oriskany  at  3,640  feet  and  produced  over  154,000 
Mcf  and  an  unknown  quantity  of  natural-gas  liquids  in  1982,  indicating  that 
the  Oriskany  still  has  potential  in  northwestern  Pennsylvania.  The  South 
Wellsboro  field  was  discovered  by  the  Consolidated  Gas  Supply  #1  Knapp 
well  in  Delmar  Township,  and  is  the  first  Oriskany  discovery  in  Tioga  County 
since  the  mid-1930’s.  The  well  had  a natural  open  How  of  531  Mcfgpd,  which 
is  interesting  in  view  of  the  fact  that  the  well  was  originally  completed  as 
a dry  hole  in  1981 . Consolidated  reevaluated  the  well  and  perforated  the  for- 
mation in  two  6-foot  zones  at  6,430  and  6,446  feet.  Myersbrook  pool  in 
Westmoreland  County  was  a discovery  of  the  Peoples  Natural  Gas  #1  Mor- 
ris well,  which  flowed  4,000  Mcfgpd  natural  production  from  the  Huntersville 
Chert  at  7,533  feet.  Other  Huntersville/Oriskany  discoveries  were  made  in 
Cambria  and  Clearfield  Counties. 

In  1981,  operators  in  Chautauqua  County,  New  York,  discovered  a trend 
in  the  Upper  Silurian-Lower  Devonian  Bass  Islands  Dolomite  which  has 
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drawn  much  attention.  The  high-potential  oil  and  gas  wells  (the  discovery 
well  blew  out,  but  was  reported  to  have  produced  oil  at  the  rate  of  about 
200  barrels  per  day)  apparently  follow  a trend  that  suggests  fractured  reser- 
voirs along  a known  fault  system  extending  from  Erie  County,  New  York, 
to  Erie  County,  Pennsylvania.  Although  the  fault  system  and  its  inherent 
production  potential  are  suggested  to  extend  into  Pennsylvania,  the  system 
has  not  yet  been  conclusively  indentified  and  traced  in  the  Commonwealth. 
Nonetheless,  the  Bass  Islands  was  the  subject  of  a new  pool  discovery  in  the 
Conneaut  field  of  western  Erie  County  in  1982,  possibly  on  line  with  the 
trend.  The  Goe  Pro,  Incorporated  #1  Loomis  well,  originally  scheduled  as 
a Medina  development  well  in  Conneaut  Township,  encountered  an  open 
flow  of  5,300  Mcfgpd  from  the  (questionable)  Bass  Islands  at  2,203  feet. 
There  are  no  logs  available  on  this  well,  and  the  designation  of  Bass  Islands 
is  questionable  simply  because  of  the  difficulty  many  drillers  have  in  picking 
formation  tops  in  Erie  and  Crawford  Counties.  The  names  Oriskany,  Bass 
Islands,  and  Salina  are  commonly  misapplied  in  this  area.  Future  correla- 
tions will  be  necessary  to  determine  the  proper  reservoir  nomenclature  for 
this  well,  and  whether  it  represents  production  from  an  extension  of  the  New 
York  fault  system. 

Deep  exploration  and  development  drilling  was  concentrated  in  the  Lower 
Silurian  Medina  Group  in  1982,  continuing  the  trend  set  in  the  late  1970’s. 
Designation  of  the  Medina  as  a tight  formation  by  the  Federal  Energy 
Regulatory  Commission  in  1981  spurred  drilling  in  the  first  half  of  1982, 
but  the  decline  in  the  economy  and  a subsequent  shut-in  of  gas  wells  by  the 
utilities  and  pipeline  companies  led  to  a significant  decline  in  Medina  drill- 
ing in  the  second  half,  particularly  in  previously  developed  areas.  Medina 
drilling  increased  slightly  in  Erie  County,  decreased  slightly  in  Crawford  and 
Warren  Counties,  and  jumped  dramatically  in  Mercer  and  Venango  Coun- 
ties. The  17  wells  (and  their  subsequent  three  deeper  pool  discoveries)  reported 
in  Venango  County  are  the  first  Medina  wells  drilled  in  that  county  since 
the  early  1970’s. 

The  Lower  Silurian  Tuscarora  Sandstone  continues  to  draw  attention  in 
central  Pennsylvania  since  the  discovery  of  the  Devils  Elbow  field  in  Centre 
County  in  1977.  In  1982,  Amoco  Production  Company  discovered  the  Black 
Moshannon  field  at  11,394  feet  in  the  #1  Commonwealth  of  Pennsylvania 
Tract  247  well  in  Moshannon  State  Forest.  Unlike  the  Devils  Elbow  field 
discovery,  however,  the  Black  Moshannon  field  discovery  flowed  only  700 
Mcfgpd  after  treatment. 

The  most  significant  exploratory  drilling  in  Pennsylvania  in  1982  was  the 
Texaco  U.S.A.  #1  Commonwealth  of  Pennsylvania  Tract  285  well  in  Grugan 
Township,  Clinton  County.  Drilling  and  initial  evaluation  of  the  well  were 
completed  as  of  the  end  of  1982,  but  no  official  well  record  had  been  re- 
ceived by  the  Bureau  of  Oil  and  Gas  Management.  The  well  penetrated  19,265 
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feet  for  the  second-deepest  drilling  depth  in  the  state.  The  formation  at  total 
depth  is  not  known  for  certain,  although  it  is  safe  to  say  that  it  was  Cam- 
brian or  Lower  Ordovician  in  age,  but  the  production  is  from  the  Upper  Or- 
dovician Bald  Eagle  Formation.  The  Bald  Eagle  is  a sandy  facies  of  the  Mar- 
tinsburg  Shale.  This  is  the  first  reported  production  from  the  Bald  Eagle  in 
Pennsylvania. 


GEOPHYSICAL  ACTIVITY  IN  PENNSYLVANIA 

The  seismograph  is  the  principal  nondrilling  exploratory  tool  used  in  Penn- 
sylvania for  the  exploration  of  oil  and  gas.  The  use  of  seismic  tools  is  advan- 
tageous in  that  it  can  give  approximate  to  excellent  indications  of  the  attitude 
of  rocks  (whether  they  are  folded,  faulted,  tilted,  or  Hat  lying)  and  the  depth 
of  potential  hydrocarbon  reservoirs  by  measuring  the  travel  time  for  vibra- 
tions generated  at  the  surface  to  reach  the  rock.  Mechanically  generated 
seismic  pulses,  especially  Vibroseis,  and  explosive  techniques,  principally 
dynamite,  are  the  most  widely  used  in  Pennsylvania.  Seismic  work  is  typically 
performed  by  contracted  crews  and  the  intensity  of  activity  is  measured  in 
crew-months. 

Seismic  activity  in  Pennsylvania  decreased  in  1982,  down  38  percent  to 
34  crew-months  from  the  54.75  crew-months  reported  in  1981.  Companies 
involved  in  seismic  activity  included  major  oil  companies,  large  independents, 
and  small  independents;  they  were  Amoco  Production  Company,  Arco  Oil 
and  Gas  Company,  Berea  Oil  and  Gas  Company,  CNG  Corporation,  Delta 
Drilling  Company,  Exxon  Corporation,  and  a reported  group-shoot  involv- 
ing Gulf  Oil  Corporation,  Hanley  and  Bird,  National  Fuel  Gas  Company, 
and  Pennzoil  Company.  There  was  also  a speculative  survey  with  Sohio  as 
the  major  partner.  Surveys  were  reported  in  Bedford,  Blair,  Cambria, 
Cameron,  Centre,  Clearfield,  Clinton,  Dauphin,  Elk,  Fayette,  Franklin, 
Fulton,  Huntingdon,  Indiana,  Juniata,  Lycoming,  McKean,  Mercer,  Miff- 
lin, Perry,  Potter,  Somerset,  Susquehanna,  and  Westmoreland  Counties. 
Seismic  surveys  cost  the  participating  companies  approximately  $8,500,000 
in  1982,  averaging  $250,000  per  crew  per  month. 

ACTIVITIES  ON  STATE  LANDS 

At  the  end  of  1982  there  were  42  active  oil  and/or  gas  leases  on  Penn- 
sylvania Game  Commission  lands.  The  leases  covered  about  46,000  acres. 
Only  13  of  the  leases  contained  the  38  active  wells,  which  produced  a total 
of  341,340  Mcf,  generating  $44,795  in  royalties  and  $74,365  in  ground  rent- 
als. Very  little  oil  (less  than  20  bbl)  was  produced  during  the  year.  The  Game 
Commission  offered  no  new  leases  in  1982. 
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Total  income  from  oil  and  gas  activities  on  Pennsylvania  State  Forest  and 
Park  lands  during  1982  amounted  to  $4,914,334.  This  income  came  from 
rentals,  including  bonuses  from  lease  sales,  royalties,  gas-storage  rentals, 
pipeline  and  compressor-station  rentals,  and  seismic  surveys.  Royalty 
payments  for  the  year  amounted  to  $63,401  for  343,098  Mcf  of  gas  pro- 
duced on  State  land  or  from  unitized  acreage.  Rentals  for  existing  exploratory 
acreage  and  past  leasing  programs  totaled  $4,096,290,  and  gas-storage  rent- 
als totaled  $740,971.  Other  income  for  seismic  surveys  and  for  pipeline  and 
compressor-station  rentals  totaled  $13,672. 

During  1982  there  were  120  individual  tracts  totaling  450,615  acres  offered 
for  lease  to  industry.  Of  this  total,  51  tracts  comprising  158,145  acres  were 
successfully  bid  on  and  placed  under  lease. 

At  the  end  of  1982  a total  of  798,301  acres  of  State  Forest  and  Park  lands 
was  under  lease  for  oil  and  gas  exploration  and  development.  Another  100,493 
acres  was  under  lease  for  gas  storage. 

PROJECTS  SIM  PROGRESS  SIM  1982, 

OIL  AIMD  GAS  GEOLOGY  DIVISION 

COMBINED  REVISION  OF  FILING  AND  BASE-MAP 

PROCEDURES 

The  Pennsylvania  Geological  Survey  completed  its  15-minute  base-map 
series  in  1981,  and  in  1982  began  a program  of  revision  that  includes  not 
only  the  base  maps,  but  the  well-record  system  also.  The  revision  program, 
which  is  expected  to  take  three  to  five  years  to  complete,  includes:  (1)  con- 
version of  the  oil  and  gas  well  record  files  from  the  old  Survey  file-number 
system  to  the  more  realistic  permit-number  system  used  by  the  Bureau  of 
Oil  and  Gas  Management  and  other  state  agencies;  and  (2)  modification  of 
the  completed  oil  and  gas  base  map  series  from  15-minute  scale  to  7 '/2-minute 
scale.  The  present  base  maps  each  encompass  four  15-minute  (1:62,500  scale) 
topographic  maps  but  show  only  a 5-minute  grid  system,  quadrangle  names, 
county  boundaries,  and  the  major  waterways  and  towns  as  background.  The 
new  base  maps  will  be  actual  topographic  maps  at  a scale  of  1:24,000  and 
will  each  represent  1/16  of  the  area  covered  by  an  old  base  map.  The  two 
phases  of  the  program  are  being  carried  out  almost  simultaneously.  The  well 
record  files  and  7 '/2-minute  office  work  maps  receive  first  treatment,  and 
the  revisions  are  made  alphabetically  by  county.  After  the  sixteen  7'/ -minute 
maps  that  are  included  in  the  area  covered  by  one  of  the  old  base  maps  have 
been  completed,  the  well  locations  will  be  transferred  to  a,  7 '/2-minute 
topographic  quadrangle  mylar  from  which  ozalid  prints  can  be  run.  These 
mylars  are  expected  to  be  updated  at  least  once  a month.  When  the  16  maps 
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are  completed,  the  15-minute  map  will  be  taken  out  of  print.  The  revised 
maps  will  then  be  offered  as  open-file  maps.  Instructions  for  ordering  will 
be  published  in  a future  issue  of  Pennsylvania  Geology.  Until  that  time,  paper 
prints  of  the  15-minute  base  maps  may  be  obtained  by  writing  to  the  State 
Book  Store,  P.  O.  Box  1365,  Harrisburg,  Pennsylvania  17105.  The  cost  of 
each  base  map  is  $1.40,  plus  6 percent  sales  tax  to  Pennsylvania  residents. 
A check  for  the  appropriate  total  amount,  made  payable  to  Commonwealth 
of  Pennsylvania,  must  accompany  the  order.  When  ordering,  please  specify 
the  map  number. 

OPEN-FILE  REPORTS  AND  OTHER  DATA  AVAILABLE 

The  following  reports  and  other  data  are  available  on  open  file  at  the  Penn- 
sylvania Geological  Survey,  Oil  and  Gas  Geology  Division,  7th  Floor, 
Highland  Building,  121  South  Highland  Avenue,  Pittsburgh,  Pennsylvania 
15206. 

(1)  Surface  to  Middle  Devonian  (Onondagan)  Stratigraphy,  Part  I 
(STOMDES),  1972,  by  D.  R.  Kelley  and  W.  R.  Wagner,  15  p. , 8 cross 
sections,  vertical  scale  1 inch  = 100  feet. 

(2)  Deep  Sand  Exploration  and  Gas  Developments  in  Pennsylvania,  1982, 
by  Lajos  J.  Balogh,  2 map  sheets,  scale  1:250,000  (updated  period- 
ically). 

(3)  Salina  or  Equivalent  and  Deeper  Penetrations  of  Pennsylvania,  1973, 
by  D.  R.  Kelley  and  L.  J.  Balogh,  1 map,  scale  1:500,000  (updated 
periodically). 

(4)  Tully  and  Deeper  Formations,  Brine  Analysis  of  Pennsylvania,  1973, 
by  D.  R.  Kelley  and  L.  A.  Heeren,  1 chart  and  map,  scale  1:500,000. 

(5)  Stratigraphic  Framework  of  the  Greater  Pittsburgh  Area,  Parts  I and 
II,  1972,  by  W.  R.  Wagner  and  W.  S.  Lytle,  20  p.,  9 sections  in  13 
sheets. 

(6)  Active  Gas  Storage  Areas  Map  of  Pennsylvania,  1981,  by  L.  J. 
Balogh,  1 map,  scale  1:500,000  (updated  as  needed). 

(7)  Subsurface  Rock  Correlation  Diagram,  Allegheny  Plateau,  Penn- 
sylvania, 1979,  by  J.  A.  Harper,  1 sheet. 

There  are  also  over  37,500  drillers’  records  and  logs,  along  with  approx- 
imately 4,200  mechanical  logs  on  open  file  at  the  Pennsylvania  Geological 
Survey’s  Pittsburgh  office.  Approximately  44,000  well-data  cards,  com- 
piled by  the  U.S.  Geological  Survey  and  the  Pennsylvania  Geological  Survey 
between  1900  and  1970  as  the  bases  of  topographic  map  quadrangle  reports, 
are  also  on  open  file.  In  addition,  the  Survey  has  a sample  library  contain- 
ing drill  cuttings  from  approximately  1 ,200  wells,  and  a core-storage  library 
containing  cores  from  39  wells,  including  the  five  wells  cored  under  the  U.S. 
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Department  of  Energy’s  Eastern  Gas  Shales  Program.  All  cuttings  and  cores 
are  available  for  inspection  and  study. 


REPORTS  PUBLISHED 

Oil  and  Gas  Fields  Map 

A new  edition  of  Map  3,  Oil  and  Gas  Fields  of  Pennsylvania,  has  been 
published  by  the  Bureau  of  Topographic  and  Geologic  Survey.  The  map 
shows  the  locations  of  1,077  formally  recognized  fields  and  pools  in  the  state 
as  of  July  1,  1981.  It  is  the  most  detailed  and  up-to-date  map  available  of 
Pennsylvania’s  oil  and  gas  fields  and  pools  and  natural-gas  storage  areas. 
With  the  exception  of  the  storage  areas,  no  attempt  was  made  to  show  which 
of  the  fields  and  pools  are  presently  active.  The  map  shows  the  general  pro- 
ducing reservoir  for  each  field  and  pool,  an  innovation  for  Pennsylvania’s 
fields  map.  Thirteen  general  reservoir  units,  ranging  in  age  from  Cambrian 
to  Pennsylvanian,  are  identified  by  variations  in  pattern  and  tone  of  the 
primary  colors  of  red  for  natural  gas  and  green  for  oil.  The  accompanying 
legend  lists  the  formation  names  and  drillers’  sand  names  for  each  of  these 
general  units.  The  list  of  field  and  pool  names  also  indicates  the  reported 
dates  of  discovery  and  the  major  and  subsidiary  reservoir  units  for  each  field 
and  pool. 

The  new  detailed  oil  and  gas  fields  map  is  published  in  two  sheets  at  a scale 
of  1:250,000  (1  inch  equals  approximately  4 miles).  The  cost  of  the  map 
through  the  mail  is  $4.20  plus  $0.26  tax  for  Pennsylvania  residents.  Across 
the  counter,  the  map  sells  for  $3.40  plus  $0.21  tax  for  Pennsylvania  residents. 

Oil  and  Gas  Pipelines  Maps 

The  Bureau  of  Topographic  and  Geologic  Survey  has  published  Map  62, 
Natural  Gas  Pipelines  and  Crude  Oil  Pipelines  of  Pennsylvania.  The  publica- 
tion consists  of  two  maps,  both  at  a scale  of  1:500,000  (1  inch  equals  ap- 
proximately 8 miles),  showing  the  locations  of  the  major  trunk  lines  for 
natural  gas  and  crude  oil  in  the  Commonwealth,  as  well  as  identifier  codes 
and  pipe  sizes. 

Map  62  is  a recent  update  of  the  maps  originally  published  on  the  reverse 
side  of  Map  3,  Oil  and  Gas  Fields  of  Pennsylvania.  The  cost  of  the  publica- 
tion is  $5.60  over  the  counter  plus  $0.34  tax  for  Pennsylvania  residents. 
Through  the  mail,  Map  62  costs  $6.25  plus  $0.38  tax  for  Pennsylvania 
residents. 

Both  of  the  maps  described  above  can  be  obtained  by  sending  a check  made 
payable  to  the  “Commonwealth  of  Pennsylvania”  for  the  correct  amount 
to  Department  of  General  Services,  State  Book  Store,  P.  O.  Box  1365,  Har- 
risburg, PA  17105. 


ACTIVITIES  OF  BUREAU  OF  OIL  AND  GAS  MANAGEMENT 


45 


ACTIVITIES  OF  THE  BUREAU  OF 
OIL  AND  GAS  MANAGEMENT 

SUMMARY  OF  REGULATORY  FUNCTIONS 

In  August  1982,  the  Oil  and  Gas  Regulation  Division,  Bureau  of 
Topographic  and  Geologic  Survey,  became  a separate  bureau  in  the  Depart- 
ment of  Environmental  Resources.  The  newly  designated  Bureau  of  Oil  and 
Gas  Management  continues  to  function  much  as  it  did  during  its  tenure  as 
a division  of  the  Survey,  administering  several  different  laws  affecting  the 
oil  and  gas  industry.  Act  225  regulates  the  permitting  of  oil  and  gas  wells, 
the  underground  storage  of  gas,  mining  around  wells,  and  the  methods  of 
casing  and  plugging  oil  and  gas  wells.  Act  359,  known  as  the  Oil  and  Gas 
Conservation  Law,  provides  for  spacing,  unitization,  and  the  protection  of 
rights  of  oil  and  gas  owners.  This  law  deals  only  with  w'ells  that  are  both 
3,800  feet  deep  or  greater  and  penetrate  the  Middle  Devonian  Onondaga 
Group  or  its  equivalent.  Act  38  relates  to  underground  gas  storage  and  the 
rights  and  protection  of  persons  living  within  the  boundaries  of  underground 
gas-storage  areas.  The  work  of  the  Bureau  of  Oil  and  Gas  Management  dur- 
ing 1982  is  summarized  in  Figures  30  and  31. 

ACTIVITIES  OF  THE  NATURAL  GAS  POLICY 
ACT  (NGPA)  SECTION 

The  Natural  Gas  Policy  Act  (NGPA)  is  part  of  the  national  energy  pro- 
gram signed  into  law  in  1978.  The  act  provides  for  the  gradual  deregulation 
of  natural-gas  prices  by  1985.  The  Bureau  of  Oil  and  Gas  Management,  Penn- 
sylvania Department  of  Environmental  Resources,  was  empowered  to  review 
well-classification  applications  for  NGPA  as  required  by  the  Federal  Energy 
Regulatory  Commission  (FERC).  The  staff  of  the  NGPA  section  of  the 
bureau  processes  applications  for  NGPA  well  classifications  by  examining 
data  each  applicant  submits  in  order  to  justify  the  category  for  which  he  seeks 
a determination.  The  staff  is  involved  with  making  determinations  of  four 
basic  well  categories  applicable  to  Pennsylvania:  (1)  Section  102,  New,  natural 
gas;  (2)  Section  103,  New,  onshore  production  wells;  (3)  Section  107,  High- 
cost  gas;  and  (4)  Section  108,  Stripper  gas.  Three  of  these  sections  have  subsec- 
tions, each  with  its  own  price  ceiling  set  by  federal  law.  The  staff  reviews 
each  application  to  determine  whether  the  data  submitted  are  sufficient  to 
meet  the  NGPA  requirements  for  the  preferred  classification. 

The  applicant  must  submit  a $50.00  filing  fee  for  each  well-determination 
application  to  cover  the  state  cost  of  administering  the  program.  In  addi- 
tion, he  must  complete  and  submit  Pennsylvania  forms  and  FERC  Form  121, 
along  with  geologic,  engineering,  and  production  data  to  support  the  re- 


Figure  30.  Summary  of  activities  of  the  Bureau  of  Oil  and  Gas  Management,  1956-82. 
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Act  359  of  1961  — Oil  and  Gas  Conservation  Law,  approved  July  25,  1961.  Effective  date  September  25,  1961. 

*Prior  to  September  30,  1968,  permits  were  not  required  for  wells  in  noncoal  areas,  except  those  wells  coming  within  purview  of  Act  359  of  1961. 
Act  265,  approved  July  31,  1968,  effective  September  30,  1968  — requires  permits  to  be  issued  for  all  wells. 
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quested  classification.  A backlog  of  approximately  30  applications  was  on 
file  at  the  end  of  1982,  and  more  applications  continue  to  be  filed  every  day. 

Figure  32  lists  the  actions  taken  by  the  staff  in  making  well-classification 
determinations  for  the  year  1982. 


Figure  32.  Well-classification  determinations  made  under  the  federal  Natural  Gas 
Policy  Act,  1 982. 


Category 

No.  of 

Applications 

Approved 

Disapproved 

102 

861 

843 

18 

103 

1,211 

1,203 

8 

107 

978 

975 

3 

108 

5,118 

5,112 

6 

SUMMARIZED  RECORDS  OF  REPORTED 
DEEP  WELLS*  SIM  1982 

The  information  shown  in  Figure  34  was  compiled  mainly  from  drillers’ 
logs,  location  plats,  and  geophysical  logs  received  from  the  Bureau  of  Oil 
and  Gas  Management,  as  well  as  personal  communication  with  oil  and  gas 
operators.  Well  records  are  filed  with  the  Bureau  of  Oil  and  Gas  Manage- 
ment by  permit  numbers.  The  Oil  and  Gas  Geology  Division,  Bureau  of 
Topographic  and  Geologic  Survey,  files  the  records  in  order  by  county, 
7 Vi -minute  topographic  map,  and  permit  number.  The  Division  used  to  assign 
a file  number  separate  from  the  permit  number,  and  these  file  numbers  ap- 
pear on  many  of  the  open-file  reports  and  published  maps  of  the  Survey  (see 
Projects  in  Progress  in  1982,  Oil  and  Gas  Geology  Division,  page  42). 
However,  this  action  was  abandoned  in  January  1982,  and  all  well  records 
will  henceforth  be  referred  to  by  permit  number. 

Most  of  the  formation  tops  and  total  depths  recorded  in  Figure  34  were 
picked  from  mechanical  logs  of  many  varieties  (see  Figure  33  for  lists  of  these 
logs  and  their  abbreviations).  The  logs  received  for  a particular  well  are  listed 
in  Figure  34  along  with  the  logged  interval.  Tack  of  this  information  indicates 
that  no  mechanical  logs  were  received  and  formation  picks  were  taken  directly 
from  the  drillers’  logs.  The  tables  are  listed  alphabetically  by  county  and 
numerically  by  permit  number. 


*Wells  that  penetrate  rocks  of  Middle  Devonian  or  older  age. 
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Figure  33.  Types  of  mechanical  logs  and  abbreviations. 

Cal  1 per CAL 

Casing  collar  log  and  perforating  record CCL/PR 

Cement  bond  log  (seismic  spectrum) CBL/SS 

Compensated  neutron CNL 

Continuous  dipmeter DIP 

Continuous  directional CDR 

Density  borehole  compensated DBC 

Dual  laterolog DLL 

Epthermal  neutron  porosity ENP 

Formation  density FDC 

Gamma  ray GR 

Hi gh-resol ution  continuous  dipmeter HDT 

Induction  log IL 

Laserlog Laser 

Perforating  depth  control PDC 

Perforating  collar  log PCL 

Radioactive  tracer Tracer 

Radioacti  ve R 

Si  bi  1 ation S 

Sonic SON 

Sidewall  neutron  porosity SNP 

Temperature T 


Figure  34.  Summarized  records  of  reported  deep  wells  in  1982  that  penetrated  rocks  of  Middle  Devonian  or  older  age. 
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Figure  34.  (Continued) 
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Figure  34.  (Continued) 
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Figure  34.  (Continued) 


OIL  AND  GAS  DEVELOPMENTS  IN  1982 


110 


SUMMARIZED  RECORDS  OF  DEEP  WELLS 


II 

2g 

® I 

French  Creek 

1 

gR 

1 

g 

i 

M 

sis 

I 

1 

I 

1,100  Mcf  AF 
1,375  psi/72  Mrs. 
development 
McOaniels 
pool 

Cochranton 

field 

II 

2 

! 

o 

! 

2 s 

2 

i 

I 

g 

I 

i 

§ f 

i 

1 

1 

s 

siJji 

11 

- 

if 

| 

5 

-I 

oS 

3 

i 

?s 

I 

1 

1 

2 

Mercer 

20409 

1= 

|B 

1 

1 

§8 

I 

s 

o S 

§ 

g 

8 

22 

gg 

III 

1 

1 

I 

1 

d 

| 1 _ g-o 

II 

1 

1 

!l 

^.g 

3 

2 

i 

2 

s 

ii 

jg 

II 

III 

1 

i 

1 

S 

iilfg  || 

II 

f= 

I 

1 

I? 

3 

i 

i 

2 

22 

1 s 

1 

1 

1 

1 

I 

till 

II 

;i 

1 

1 

ip 

2“ 

? 

g 

3 

1 

i 

g 

II 

II 

SSS 

i 

1 

s 

1 

j 

|I!|| 

Mercer 

20399 

® | 

S 

1 

£8 

§ o 

? 

s 

g 

i 

1 

i 

§2 

ig 

222 

3 

i 

1 

1 

1 

5^!  != 

| 

1 

oS 

!? 

3 

| 

oa 

2 

s 

s 

i 

ll 

is 

ill 

5 

1 

1 

2 

I 

II 

° J 

o 

* 

- o 

s g 

j 

2 

1 

o 

s 

33 

li 

2S2 

5 

1 

<r> 

1 

| 

■f 

z 

i 

y-  - 

Z* 

O 

5 

o 

s 

< 

z 

o 

o 

I 

Z 

$ 

O 

o 

z 

< 

* 

< 

o 

o 

3 

< 

o 

3 

o 

z 

o 

S 

o 

< 

o 

z 

0 

1 

II 

< a 
O w 
>- 

£ O 
_ o 
o 9 

o 

5 

z 

0 

1 1 
< 

o 

< 

o 

z 

o 

z 

o 

z 

O 

a 

z 

< 

o £ 

o 5> 

v 

O 

o 

ll 

53 

o 

3 

o 

o° 
z - 

o 

® ° 
ill 

s 

Z 

O 

z 

3 

o 

Z 

0 
< 

1 
o 

o 

z 

3 

o 

o 

< 

> 

z 

o 

z 

3 

o 

o 

X 

o 

< 

o 

o 

X 

z 

o 

< 

5 

o 

o 

3 

Figure  34.  (Continued) 
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Figure  34.  (Continued) 
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Figure  34.  (Continued) 
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DEEPEST  FORMATION  REACHED  I Queenston  Queenston  Queenston  Queenston  queenston 


Figure  34.  (Continued) 
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Deepest  FORMATION  REachcd  I Queenston 


